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Abstract
The concerningly low recovery and high cross over rates of eating disorders with binge eating
behaviors suggests there might be a missing element in current treatment approaches commonly
used to address eating disorders. Research supports the existence of significant biological
correlation between disorders that are characterized by binge eating behaviors. This paper
examines some of the biological processes in which these disorders show the most significant
correlations. These include the organism’s response to caloric restriction, the brain’s response to
feeding, the biological drive for reproduction, sensory association to feeding, and habituated
responding to the feeding process. Additionally, we will explore three of the most common
treatment modalities used to treat eating disorders and identify areas in which they may fail to
address the biological underpinnings of these disorders. We then use these limitations to propose
a novel treatment approach that combines the benefits of enhanced cognitive behavioral therapy
with the targeted physiological treatment of appetite awareness training and prescriptive eating to
create a more targeted, disorder specific modality based on the biological nuances that appear to
maintain binge eating behaviors.
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Biology of Binge Eating Related Disorders and Proposal for Integration into Treatment
Introduction
Eating disorders are a concerning presence in modern societies, with lifetime prevalence
rates of 0.3%-0.9% for anorexia nervosa (AN), 1%-1.6% for bulimia nervosa (BN), 2.3%-3.5%
for binge eating disorder (BED), and a point prevalence of 2.4% for eating disorders not
otherwise specified (Smink, et al., 2012). There also exist concerning rates of crossover between
eating disorders, most notably a 15%-25% crossover between BED to BN (Fichter & Quadflieg,
2007). The following proposal examines various eating disorders and outlines what can be
considered a binge eating related disorder. It then explores the extant research on the biological
underpinnings and environmental factors of these disorders to distinguish binge eating related
disorders as etiologically unique. The paper then outlines the current existing empirical treatment
of binge eating related disorders and identifies the benefits and shortcomings of these
interventions in light of the biological processes and environmental factors that maintain these
disorders. Finally, this proposal concludes with recommendations for the development of a
treatment program that targets the unique nuances that maintain binge eating related disorders to
increase long-term recovery rates and limit the crossover between eating disorders.
The significant percentage of relapse and crossover between all of the eating disorders
lends to the relevance of this proposal. Stice, et al. (2010) sampled girls between 12 to 15 years
of age to determine the presence of an eating disorder with the participants at initial contact and
eight years later. This study established a lifetime prevalence of threshold AN, BN, and BED by
age 20 as 0.6%, 6.1%, and 4.6%, respectively. Additionally, Stice et al. (2010) found
significantly higher relapse rates for BN and BED (41% and 33%) than other eating disorders.
Longitudinal studies found a crossover rate from BED to BN to be 15%-25% and from BN to
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BED to be 7% (Fichter & Quadflieg, 2007). Moreover, virtually no crossover was noted to exist
between AN and BED, while a 9%-11.2% crossover rate was found between AN and BN
(Fichter & Quadflieg, 2007; Striegel-Moore et al., 2001). Fichter and Quadflieg (2007) attributed
these findings to a shared biological and psychological underpinning between eating disorders
with binge eating episodes that does not exist in other feeding and eating disorders.
Binge Eating Related Disorders
In the current paper, we use the term binge eating related disorder (BERD) to reference
eating disorders that involve binge eating episodes. Of note, BERD is not a recognized
classification for an eating disorder with binge eating episodes. However, given that the majority
of available research assesses binge eating as a behavior, this paper will reference any eating
disorder that includes binge eating episodes as a BERD with the intent to inform treatment
approaches of disorders in which binge eating is central.
Three eating disorders with binge eating characteristics are addressed in the fifth edition
of the Diagnostic and Statistical Manual (DSM-5) (American Psychiatric Association, 2013):
BN, BED, and other specified feeding or eating disorders (OSFED) with binge eating specifiers.
Each of these disorders share a similar criterion in that they all include binge eating episodes. A
binge eating episode is characterized by uncontrolled eating of an excessive amount of food in a
discrete period of time (American Psychiatric Association, 2013).
Bulimia Nervosa is characterized by recurrent episodes of binge eating followed by
inappropriate compensatory behaviors with the intent to prevent weight gain (American
Psychiatric Association, 2013). Individuals who meet criteria for BN are typically within a
“normal weight or overweight range” and are highly influenced by body shape and weight
(American Psychiatric Association, 2013, p. 347).
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Binge Eating Disorder was recognized as a separate feeding and eating disorder in 2013
when it was included in the DSM-5. Though similar, what differentiates BED from BN is a lack
of compensatory behaviors in response to binge eating episodes. Likewise, preoccupation with
weight or body shape is not required to meet criteria for a diagnosis of BED. Furthermore, a
distress criterion was included to distinguish between normal overeating and BED. This criterion
stipulated that the individual must also experience “marked distress” associated with binge eating
behavior. Finally, the frequency of binge eating episodes must occur at least weekly for three
months. This frequency criteria may help to differentiate disordered overeating from episodic
overeating (American Psychiatric Association, 2013; Decaluwe & Braet, 2003).
Other specified feeding and eating disorder is a diagnosis used to classify clinically
significant symptoms of a feeding and eating disorder that do not meet full diagnostic criteria.
There are two specifiers within this diagnosis including binge eating episodes; bulimia nervosa
(of low frequency and /or limited duration) and binge eating disorder (of low frequency and/or
limited duration). For both of these specifiers, binge eating episodes must be present; however,
the frequency with which they occur is insufficient for a diagnosis of BN or BED. As such, our
proposed BERD category includes BN, BED, and Other Specified Eating Disorders with binge
eating episodes. Though AN may also have associated binge eating episodes, this type allows for
binge eating or purging behaviors and some individuals with this subtype do not binge eat;
therefore, there are likely biological variations from BERD.
Maintaining Factors of Binge Eating-Related Disorders
Research demonstrates that numerous biological processes that do not exist in all eating
disorders moderate the maintenance of binge eating behaviors in patients (Iacovina, et al., 2012).
By understanding the biological factors that sustain the binge eating behaviors, clinicians may
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develop more effective treatment programs that reduce crossover and increase remission rates
among those with BERD. Some of the more powerful biological processes of binge eating
include dietary restriction, hormonal responses to food, social influences on biological processes,
and environmental conditioning through sensory association (Kelley, et al., 2002; Mathes, et al.,
2009; Zunker et al., 2011). We will now explore each of these processes in more detail by
outlining how each factor impacts biology and, in turn, contributes to the maintenance of BERD.
Dietary Restriction
A notable concern within the mental health community is the role dieting has in the
development and maintenance of an eating disorder, particularly binge eating. In fact, studies
using laboratory animals document a strong correlation between caloric restriction and binge
eating (Hagan et al. 2002; Mathes et al. 2009). Dietary restraint encompasses the limitation or
omission of food for the purpose of weight control (Drapeau & Gallant, 2013). Herman and
Mack (1975) were the first to suggest the dietary restraint model, which suggests that chronic
dietary restraint paradoxically increases the risk for overeating (Burton & Abbott, 2017). Polivy
and Herman (1985) continued this research, concluding that dietary restriction was responsible
for the onset and maintenance of the restriction-binge eating cycle. Moreover, an ecological
momentary assessment (EMA) conducted by Zunker et al. (2011) that assessed participants over
a two-week period also implicated self-reported dietary restriction as a predictor of binge eating.
Though early research attributes the restriction-binge cycle to disinhibited and
uncontrolled eating, thus resulting in caloric restriction as a solution to the overeating, more
recent research indicates that there are physiological factors that may also maintain these
behaviors. The biological processes at work during the restriction-binge cycle likely begin in the
brain and stimulate hormonal responses. Findings suggest that the hypothalamus, the region of
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the brain responsible for maintaining the homeostatic balance of the body and regulating feeding
behavior, is the focal point in which this process begins (Larder, et al., 2014; Saper & Lowell,
2014). The lateral hypothalamus is thought to receive signals that stimulate hunger, whereas the
ventromedial hypothalamus is thought to create feelings of satiety (Choa, et al., 2019; Leibowitz,
1970; Meister, 2007). As such, in the event of dietary restriction, the hypothalamus is thought to
respond as though nourishment is scarce and a threat to survival of the organism exists due to a
scarcity of food (Nakamura, et al., 2017; Polivy, et al., 1994). This adaptive response likely
triggers the lateral hypothalamus to increase the release of neuropeptide Y (NPY) and Ghrelin,
hormones that reduce energy consumption and increase feeding cues to consume more nutrients,
while the ventromedial hypothalamus suppresses satiety cues (Beck, 2006; Benton & Young,
2017; Kalra, et al., 1999). Additionally, the hypothalamus is suggested to instruct the body to
store any nutrients it receives as fat to ensure future survival of the organism (Benton & Young,
2017). These biological processes activated by the hypothalamus may result in the need for
increased quantities of food with the intent to store energy for future famine (Benton & Young,
2017). Evidence suggests that the consequence of caloric restriction and overeating is the return
of the organism to its pre-restricting weight or higher, resulting in the maintenance of
undesirable weight and future caloric restriction as the individual attempts to exert control over
this biological process (Speakman, 2007; Speakman et. al., 2011). Specific to BERD, this
process of restriction resulting in overeating behaviors to preserve the organism may be
predictive of a binge eating episode.
Neural Activity and Hormonal Response to Food
During normal food consumption, the brain has been shown to respond in a specific way
to different properties of the food. Specifically, the brain’s neural activity and hormone
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production seems to increase in response to highly palatable foods (Kelley, et al., 2005). The
brain releases opioid peptides and dopamine within the nucleus accumbens (the reward center of
the brain) in response to highly palatable and calorically dense foods (i.e., sweet and fatty).
Despite some overlap in the processes of the brain in individuals with BN, AN, and BED in
response to feeding, studies suggest there are notable biological variations that are likely
responsible, in part, for the dissimilar presentation between BERD and other eating disorders.
For example, individuals with BED appear to have a higher sensitivity to the increase of
dopamine in response to foods with a greater hedonic value compared with individuals with nondisordered eating behaviors (Davis et al., 2008). The resulting increase in pleasurable dopamine
is suggested to produce a positive experience in relation to the consumption of these foods, while
developing a correlation between the food and the positive affective experience (Boggiano, et al.,
2005; Kelley et al., 2002; Kelley, et al., 2003; Kelley et al., 2005). Given similar findings were
evident in animal studies of bulimia nervosa, it is possible that disorders in which binge eating is
central share a heightened reward response to palatable foods that were not observed in animal
models of anorexia nervosa (Avena & Bocarsly, 2012).
Research suggests there may also exist biological differences that are responsible for the
varied maladaptive thought responses observed between the eating disorders. A within-group
study by Brooks et al. (2011) examined the cognitive control differences between BN and AN
and found that participants with BN demonstrated less activation than AN participants in regions
of the brain responsible for modulating behavior. This finding may explain, in part, the reported
lack of control over eating that is characteristic of a binge eating episode. Another maladaptive
thought response associated with AN studied by Vocks, et al. (2011) is the fear of weight gain. In
their study, Vocks et al. conducted a comparison study of the brain response to a subjectively
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rated positive feeding stimuli in participants with AN and those with normal eating behaviors
using magnetic resonance tomography. Their findings demonstrated an increase in brain
activation of the amygdala that they suggest is responsible for modulating the fear response to
feeding among those with AN, a response not similarly observed in BERD or normal eating.
There are notable variations in the brain’s response to food which distinguish BN and AN
as biologically different. Monteleone et al. (2017) used fMRI to examine the brain response to
sweet and bitter tastes in participants with AN and BN found that while both groups of
participants experienced similar brain activation in response to pleasant taste stimuli, BN
participants demonstrated a reduced amygdalar response to aversive food stimuli when compared
with that of AN and non-disordered participants. This noted difference in response to feeding
may implicate the amygdala in the disinhibited eating patterns observed in patients with BN that
is not present in patients with AN. Furthermore, a within-group study by Brooks et al. (2011)
revealed increased insula activation in BN participants when presented pictures of foods they
identified as pleasurable; however, the authors did not find this increased activation in the insula
after presenting the images to AN participants. This heightened activation of the insula in BN
participants might be at least in part responsible for the decline in cognitive control during food
consumption experienced by individuals with BERD that is not experienced in other eating
disorders. The notable higher sensitivity to increased dopamine in response to food, diminished
brain activity in the regions of the brain responsible for modulating behavior, and reduced
amygdalar response to aversive food stimuli observed in individuals who engage in binge eating
behaviors that is not present in other eating disorders further differentiate BERD as biologically
different from other eating disorders.
Social Effects on Disordered Eating Behaviors
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There is a wealth of information available supporting the idea that the social behaviors of
others influence eating behaviors in response to the organism’s biological drive for reproduction.
In a study to observe the group effects on eating behaviors, Howland, et al. (2012) found that
participants under observation restricted food intake when in the presence of others who were
instructed to restrict. The authors suggested that social networks and environmental factors
influence feeding and eating behaviors, even without one’s conscious awareness. Based on the
restriction-binge model of eating disorders, social influences contribute to limiting food intake
because of the intent to maintain socially preferred body types for the purpose of attracting a
mate. This behavioral response to a biological process may predict caloric restriction patterns in
response to environmental factors in eating disorders with binge eating features and is an
important factor to consider when treating eating disorders in a group setting.
An additional consideration for treating eating disorders in a group setting is the sexual
competition hypothesis (SCH). According to this model, intrasexual competition (ISC) is
responsible, at least in part, for the development of eating disorders (Faer, et al., 2005).
Intrasexual competition refers to the competitive biological drive of members within the same
sex to attract members of the opposite sex. The SCH postulates that eating disorders arise in
individuals from a biological drive to appear youthful in the attempt to attract a partner (Faer et
al., 2005). A study by Li, et al. (2010) found this hypothesis to hold true problematically without
regard to the participants sexual orientation. In westernized societies, thinness is commonly
associated with youthfulness and fertility (Singh, 1993). Subsequently, the SCH implicates the
desire for neoteny (in the hopes of attracting a mate) as a driving factor in the early development
of eating disorders. Abed et al. (2012) collected data using female students, the General
Competitiveness Scale (GCS), the Female Intrasexual Competition for Mates Scale (ISC-M), and
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the Female Intrasexual Competition for Status Scale (ISC-S) to determine the intersexual
competitiveness for mates and intrasexual competitiveness for status. When compared with
results of the Eating Disorders Examination Questionnaire (EDE-Q), Abed et al. (2012) found
that ISC drives disordered eating behaviors, and thus suggests that the highly competitive nature
of eating disorders may be biologically driven. In a group setting, this biological drive may have
an adverse effect on self-evaluation and inhibit one’s ability to adhere to prescriptive eating
protocols due to fear of weight gain or maintenance of excessive BMI. Furthermore, this
biologically driven competition for thinness may also play a part in the 15-25% cross over rate
from BED to BN found by Fichter and Quadflieg (2007). Overtime, the lack of eating restraint in
the absence of compensatory behaviors associated with BED may lead to an increase in body
image distress and thus act as a catalyst for the development of compensatory behaviors and, in
turn, crossover to BN.
A person’s desirability, and therefore the culture in which one lives, impacts the ability of
the species to survive (Abed et al., 2012). In western culture, thinness is often associated with
youth, and therefore plays a role in desirability (Abed et al., 2012). When in the presence of
other members of the same sex, individuals often compare their level of desirability with others
who are present (Faer et al., 2005). In individuals who have a negative self-image, the
compulsion to increase their sexual desirability may lead to restrictive behaviors, leaving them to
repeat the binge-restriction cycle commonly observed in BERD (Zunker et al., 2005).
Furthermore, the behavioral influences of others in group settings also link with eating behaviors
(Faer et al., 2005). When in a group setting, individuals with BERD are more likely to engage in
eating behaviors based on the behaviors of others (Zunker et al., 2011). The behaviors driven by
the biological need to attract a mate and social influences on eating may have an adverse impact
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on the ability of an individual with BERD to maintain healthy eating behaviors and is an
important consideration when treating this population in a group setting.
Environmental Conditioning Through Sensory Association
Conditioning appears to play a significant role in the establishment and maintenance of
feeding and eating disorders. According to Mathes, et al. (2009), conditioned responding or
environmental association can result in feeding without hunger. These associations present as
cravings that may be triggered by environmental factors rather than a biologically driven need
for food. Similarly, certain types of foods can also create a conditioned response in anticipation
of consumption. Arana, et al. (2003) found after providing participants with normal eating habits
with a list of highly motivational foods, that neural activity increased within the medial OFC and
the amygdala. The authors attributed this increased activity to the release of NPY within the
amygdala in anticipation of the desired foods. With the understanding that the OFC and
amygdala are implicated in long-term memory, it is possible this response can be attributed to a
sensory association of highly palatable foods with previous experiences, thus likely driving the
need for consumption (Tyng, et al., 2017).
In conjunction with the release of NPY in anticipation of food, contextual cues associated
with eating may play an important role in the conditioned response of binge eating. Research
supporting this hypothesis comes from Petrovich, et al. (2006), who demonstrated that rats
exposed to a conditioned stimulus associated with feeding overate, despite being in a state of
satiety. Similar human studies found a significant correlation between food cues in a contextual
setting and the elicitation of cravings for food (Sobik, et al., 2004). Additionally, the type of food
consumed has also been implicated in overeating behaviors. For example, Jarosz, et al. (2006)
established that rats consistently consumed sweet and fatty foods in response to environmental
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cues in a non-deprived state. Further studies also show that repeated consumption of foods with
hedonic properties result in neuroadaptations within the brain, further reinforcing a conditioned
response to food (Kelley et al., 2003). In individuals with BERD, conditioned response to food
and sensory association of highly palatable foods are expected to initiate feeding in the absence
of hunger. Once this occurs, individuals with BERD may be more vulnerable to respond to the
emotional experience of unnecessary food consumption with uncontrolled eating, thus resulting
in a binge eating episode.
Neuroplasticity
Findings from neuroimaging studies connect automatic environmental responding to the
neural plasticity of the brain. Neuroplasticity is a process in which the neurons of the brain alter
in form and function and create or reinforce neural pathways, and this process is the foundation
for learning and the acquisition of skills (Aarts, et al., 2001). Repeated exposure and response to
the same environmental stimulus strengthens the neural pathways connecting the stimulus and
the response, thereby creating a habitual response (Aarts, et. al, 2001). The more one repeats an
action in response to a particular stimulus, the more ingrained the response to the stimuli
becomes. The resulting effect is that over time, less effort and cognitive resources are required to
initiate the same response. Gutierrez-Martos et al. (2018) conducted a study to examine the role
of neuroplasticity in populations who engage in overeating behaviors. They aimed to determine
the neurobiological effect of prolonged exposure to high-caloric foods in a rat population. Their
findings demonstrated that repeated exposure and consumption of high-caloric foods resulted in
neuroplastic and functional changes in the nucleus accumbens of rats. These modified
neuropathways within the reward center of the brain in response to high-caloric foods are likely
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responsible for the impulsive, uncontrolled behaviors often attributed to binge eating (GutierrezMartos et al., 2018).
In summary, when individuals engage in binge eating, they reinforce the neural pathways
associated with overeating. Simultaneously, a cascade of dopamine and opioid peptides release
in response to typical binge foods such as those with high sugar and fat content. This flood of
neurotransmitters and hormones creates a temporary increase in positive affect (Boggiano, et al.,
2005; Kelley et al., 2002; Kelley, et al., 2003; Kelley et al., 2005). As these reinforcers begin to
dissipate, the individual’s positive affect diminishes, typically resulting in feelings of guilt and
shame for having lost control (Munsch et al., 2012). This emotional reaction to binge eating may
lead to isolation and further binge eating, or caloric restriction. During food restriction, the body
interprets the lack of available calories to a famine-like state and triggers the release of NPY and
Ghrelin to stimulate hunger (Benton & Young, 2017). In response, the brain sends signals to the
body to slow energy consumption and store available nutrients as fat (Benton & Young, 2017).
The increase in NPY and Ghrelin can lead to uncontrolled eating, thus creating a recurring cycle.
It is important to note that not all incidences of caloric restriction ensue with intention and that
the binge-restriction cycle may also occur through unintended caloric restriction that may occur
when regular eating is not encouraged.
Biological factors that include dietary restriction, hormonal responses to foods, biological
response to social influences, and habituation to feeding are all components which differentiate
BERD as distinctive from other feeding and eating disorders. When treating these disorders,
these biological variations should be considered, and a model of treatment developed that
addresses how each of these components present in BERD. By focusing treatment interventions
on the neurobiological processes that maintain BERD, individuals can begin to rework
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neuropathways through intentional behaviors. This treatment is designed with the intention of
decreasing potential crossover rates and promoting long-term recovery increase within this
population. We will now explore the current approaches used to treat eating disorder and
examine ways in which they fail to address the biological components that maintain BERD.
Traditional Treatment Approaches
The previously stated biological and environmental differences among eating disorders
suggest the need for a treatment protocol that targets the specific variations unique to BERD.
Currently, there are a few empirically supported treatment approaches used to address the
behaviors of BERD. While each of these modalities address important aspects of these disorders,
none of them holistically address the biological and environmental factors which maintain the
disordered behaviors that are distinct to BERD as described above. Additionally, long-term
recovery rates for each of the most commonly used approaches are concerningly low, further
supporting that there is a missing element to each of these interventions. For instance, remission
rates following one year after completion of CBT-E are about 30% for BN and 52% for BED.
(Kass, et al., 2013; Sodersten, et al., 2017). We will now explore four of the methods used to
treat BERD. These treatments include: Enhanced Cognitive Behavioral Therapy (CBT-E),
Interpersonal Psychotherapy for Eating Disorders (IPT-ED), Dialectical Behavioral Therapy
(DBT), and Appetite Awareness Training (AAT).
Enhanced Cognitive Behavioral Therapy for Eating Disorders
Enhanced Cognitive Behavioral Therapy for eating disorders is an empirically supported
treatment approach that focuses on interrupting the “diet-binge cycle” through goal setting and
self-monitoring (Iacovina, et al., 2012). Clinicians often deliver CBT-E the same way across
diagnoses and in a group setting. Enhanced Cognitive Behavioral Therapy for eating disorders is
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based on the cognitive behavioral theory of BN. The foundation of this approach centers on the
notion that the distinctive cognitive and psychological core psychopathology within eating
disorders present identically across diagnoses (Fairburn, 2008). Consequently, this treatment
disregards the critical differences between BERD and other eating disorders. For example, one
important difference that CBT-E fails to address is the reward response in the brain to hedonic
properties of food observed in individuals with BERD versus other eating disorder. As
previously discussed, the reward center of the brain in individuals with BERD are diminished in
response to the hedonic properties of food whereas this same brain process is increased in the
brain of an individual with AN (Frank et al. 2012).
Additionally, CBT-E incorporates practices to identify and challenge distorted thoughts
associated with a patient’s eating disorder (Fairburn, et al., 2003). These practices lead patients
to the goal of CBT-E: To address the maintenance processes for eating disorders. These
processes include dysfunctional cognitive frameworks, strict dieting and starvation, binge eating
and compensatory behaviors, perfectionism, low self-esteem, emotion dysregulation, and
interpersonal difficulties (Byrne, et al., 2011). Enhanced cognitive behavioral therapy integrates
the mind and body to overcome the disordered eating by challenging the unhelpful cognitions
associated with the eating disorder. The mechanism of change is posited to reside in the
individual’s ability to change their behavioral response to these thoughts (restriction or binging)
and effectively interrupt the restriction-binge cycle (Fairburn, 2008).
Though initial remission rates of BN following completion of CBT-E are 50%,
longitudinal studies show only a 30% continued remission rate after one year (Sodersten et. al.,
2017). Lampard and Sharbanee (2015) suggest relapse following treatment occurs due to
remaining mood intolerance, low self-esteem, and interpersonal problems. Enhanced Cognitive
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Behavioral Therapy addresses some of the psychological factors associated with eating
disorders; however, Sodersten et al. (2017) suggest that this treatment approach may fail to
address the biological processes at work that maintain these disorders.
Interpersonal Psychotherapy for Eating Disorders
Interpersonal Psychotherapy for eating disorders (IPT-ED) is a treatment approach used
to address the interpersonal difficulties typically present in eating disorders (Rieger, et al., 2010).
IPT-ED is an evidence-based treatment approach with comparable recovery rates to CBT-E in
both short term and long-term efficacy studies (Agras, el al., 2000; Cooper et al., 2016). Wilfley
et al. (2002) found a 79% recovery rate for BED for CBT versus a 73% recovery rate for IPT at
posttreatment measurements. One-year follow up recovery rates for BED treated with CBT and
IPT were 59% versus 62%, respectively (Wilfley et al., 2002). Interpersonal functioning plays an
important role in the development and maintenance of binge eating related disorders and may
explain the long-term benefits of IPT-ED. Another consideration for treatment is that
interpersonal difficulties often lead to increased isolation from peers and worsened self-esteem
(Murphy, et al., 2012). The mechanism of change for IPT is thought to be that by increasing
social support, decreasing interpersonal stress, facilitating emotional processing, and improving
interpersonal skills, an individual can overcome the social isolation that accompanies eating
disorders and change their relationship to the disorder, thus achieving remission and recovery
(Lipsitz & Markowitz, 2013).
Additional research shows that IPT-ED is the indicated treatment approach for
individuals with BED who present with more severe eating pathology and lower self-esteem
(Wilson, et al., 2010). Despite the benefits of IPT-ED and higher long-term remission rates,
CBT-E remains the recommended treatment for BN due to the delayed therapeutic effects of
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IPT-ED when compared with CBT-E (Agras et al., 2000; Fairburn et al., 2015). Furthermore,
there is limited information available pertaining to the mediators of change in IPT-ED, and
modest research exists for this treatment approach when compared to CBT-E, leaving IPT-ED as
the secondary treatment choice for binge eating related disorders (Murphy et al., 2012). Similar
to CBT-E, IPT-ED fails to address biological factors which maintain BERD such as reinforced
neuropathways related to habitual binge eating and the neurobiological differences that influence
the excitatory response to foods with high hedonic value in the brains of these individuals.
Dialectical Behavior Therapy
Dialectical Behavior Therapy (DBT) works to address binge eating behaviors through the
lens of the affect regulation model of binge eating (Iacovino, et al., 2012). Through the
conceptualization of the affect regulation model, uncontrolled eating is a coping mechanism in
the management of intolerable emotional experiences (Heatherton & Baumeister, 1991).
Remission or recovery through this model occurs through integrating mindfulness, distress
tolerance, emotion regulation, and interpersonal effectiveness (Linehan, 1993). Stress can trigger
binge eating and food restriction in individuals with a history of binge eating (Russel, et al.,
2016). Additionally, efficacy studies based on the affect regulation model that used DBT adopted
for BED demonstrated an 82% abstinence rate from binge eating at the end of treatment (Telch,
et al., 2001). Despite these findings and other studies to support the affective model of binge
eating, a meta-analysis conducted by Haedt-Matt and Keel (2011) failed to support the affective
model of binge eating, prompting their suggestion that DBT alone may not be the most effective
treatment approach to address binge eating disorders.
Appetite Awareness Training
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A treatment approach for binge eating with less of a relative literature base is the
Appetite Awareness Training (AAT). The impetus to develop this model was to address the
eating restraint challenges associated with eating disorders by reestablishing the client’s ability to
respond appropriately to internal hunger and satiety cues while simultaneously learning to
control external factors (Craighead & Allen, 1995; Craighead, 2006). Research shows that
individuals with BED tend to demonstrate less sensitivity to hunger and satiety cues both during
binges and during normal feeding (Craighead & Allen, 1995). Appetite Awareness Training uses
self-monitoring of hunger and fullness cues, thus focusing on the body’s internal cues rather than
focusing on calories or food types (Allen & Craighead, 1999).
Limited studies are available to support the efficacy of AAT; however, studies that
integrate appetite monitoring into other treatment approaches show promise. Appetite-focused
CBT (CBT-AF) amalgamates appetite awareness training and CBT to re-sensitize clients to
internal appetite cues and thereby “normalize” their eating while simultaneously addressing the
cognitive distortions associated with BN (Dicker & Wilcoxon, 2004). While researching the
effectiveness of CBT-AF, Dicker and Wilcoxon (2004) found that participants reported a higher
willingness to participate in appetite monitoring to regulate calorie intake versus other methods
that focus on the foods to limit intake. Similarly, Hill, et al. (2011) conducted a study using
appetite-focused dialectical behavior therapy (DBT-AF) to treat binge eating with compensatory
behaviors. The authors of this study found that the combination of appetite-focused techniques
and DBT resulted in an increased positive response rate to treatment and a lower attrition rate
versus DBT alone. Moreover, 61.5% of the participants no longer met criteria for BN following
treatment, making DBT-AF another promising approach in the treatment of BERD.
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Appetite Awareness Training focuses on normalizing eating patterns by identifying seven
points of intervention (Craighead, 2006). These points are: 1) getting too hungry, 2) breaking
food rules, 3) ignoring fullness, 4) eating when food is available, 5) emotional eating, 6) giving
up, and 7) planning to binge or overeat. Appetite Awareness Training incorporates flexibility in
the type of interventions utilized at each point to prevent binge eating by controlling
environmental and cognitive factors while also drawing focus to feelings of internal satiety to
stop eating. The goal of the treatment is to practice the intervention repetitively to strengthen the
neuropathways that make controlled eating easier (Craighead, 2006). Diligent practice appears to
augment the neural connections and seemingly improves the efficiency of appropriate
responding to food cues, thus making target practices more automatic in the face of cues that
once activated binge eating.
Transdiagnostic Treatment
The majority of therapy groups that treat BERD use a transdiagnostic treatment approach.
Modalities such as CBT-E justify this approach through the premise that all eating disorders
share the same core psychopathology that present in similar behaviors and thought patterns
(Fairburn, 2008). Unfortunately, transdiagnostic approaches to treatment fail to address the
specific psychological and physiological nuances of each disorder. For example, an individual
who presents for treatment of BN may experience temporary relief from guilt and shame
following a purge, while someone with AN may achieve this feeling by restricting food intake.
Even further, someone who presents with BED may only experience these feelings during a
binge eating episode or not at all as was found by Munsch, et al. (2012) in their ecological
momentary assessment study on the breakdown of emotion regulation in eating disorders.
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Another area of concern pertaining to transdiagnostic treatment of eating disorders is the
competitive environment that may result from the presence of individuals who experience
different cognitive distortions commonly observed among different eating disorders. Intrasexual
competition (ISC), suggests that a crucial factor in the relapse rates of individuals with an eating
disorder may lie in the desire for women to achieve thinness with the intent to attract a mate
(Abed et al., 2012). Given a diagnostic criteria for AN and BN is preoccupation with weight
gain, body image concerns seemingly play an important role in the maintenance of these
disorders. Conversely, a diagnosis of BED does not necessitate that the individual has concerns
in regard to their body image, further complicating the transdiagnostic approach to the treatment
of eating disorders.
An additional consideration is that clinicians may encourage participants to avoid or
discourage many topics during transdiagnostic treatment. For instance, weight is often a topic
that is “taboo,” with the intent to prevent triggering those in treatment who experience
preoccupation with their appearance. These off-limits topics prevent individuals from having a
space in which they can talk about their body experiences and process their beliefs associated
with body shape and size. Additionally, they are unable to witness the experience of others,
thereby normalizing their own. Transdiagnostic approaches further neglect the unique
neurobiological and etiological considerations evident between eating disorders, leaving a
notable gap in the psychoeducation provided to participants in the treatment of their eating
disorders.
The Way Forward
Considering the available research, current transdiagnostic treatment approaches are
likely not the most effective approach to addressing the biological underpinnings specific to
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BERD. Therefore, the development of a more targeted treatment protocol that addresses the
areas of 1) dietary restriction, 2) hormonal responses to food, 3) social influences, and 4) sensory
association specific to BERD may improve treatment outcomes, reduce cross-over rates, and
improve long-term recovery rates.
Proposed Treatment Model
A treatment protocol that targets the biological underpinnings specific to BERD may
contribute to an increase in remission and long-term recovery rates while addressing the issue
that current treatment approaches for BERD progress as though all eating disorders are based on
a common etiology. As previously described, BED, BN, and OSFED with binge eating episodes
remain neurobiologically different from AN, and therefore clinicians should approach these
distinct disorders differently in treatment. Clinicians can implement interventions to directly
address and interrupt the binge eating cycle in at least three different areas. These areas are: a)
following the dissipation of dopamine and opioid peptides, b) during eating to modify and
regrow helpful neural pathways, and c) during feeding to control the release of NPY and Ghrelin.
(see Figure 1).
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Figure 1: The binge eating cycle and points of intervention
Current treatment protocols address important psychological processes that exist in all
eating disorders, such as negative affective experiences and distorted thoughts associated with
weight and eating behaviors. The most effective of these treatment approaches, CBT-E,
addresses the psychological aspects of BERD by challenging the dysfunctional cognitive
frameworks and distorted thinking that leads to maladaptive eating behaviors. By challenging
and modifying behavioral responses to the decrease in dopamine and opioid peptides following a
binge, the frequency of subsequent binge eating or caloric restriction may also be reduced
(Fairburn, 2008). Unfortunately, challenging unhelpful cognitions is rarely enough to maintain
remission in BERD populations, and further interventions are likely necessary to address the
remaining biological processes (Mathes et al., 2009). Research suggests that, to effectively treat
BERD, clinicians must remain mindful of common components of eating disorders while
simultaneously addressing the unique biological processes at work.
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To accomplish this, an amalgamation of treatment approaches may prove useful. One
such promising but underutilized treatment approach that focuses on satiety rather than food is
Appetite Awareness Training (AAT). Certain aspects of AAT can integrate with CBT-E to target
many of the biological processes that maintain binge eating behaviors, such as unregulated levels
of dopamine and opioid peptides, reinforcement of neural pathways associated with binge eating,
and elevations of NPY and Ghrelin in response to food and caloric restriction. AAT manages the
fluctuations of hormones due to feeding patterns by first managing the quantity of food
consumed without the restriction of food groups or types. This approach is likely to reduce
subsequent binge eating episodes for individuals with BERD by reducing feelings of deprivation.
Studies support this hypothesis and show that individuals who focus on feelings of satiety rather
than the type and quantity of food they consume regularly report less frequency in binge eating
(Craighead & Allen, 1995). To lessen the biological response to hedonic properties of food,
clinicians should encourage those with a BERD to identify feelings of satisfaction such as
sensations of stomach distention to indicate the occurrence of adequate feeding. This may be
accomplished by teaching a modified version of mindful eating and appetite monitoring. Given
the heightened amygdalar response to thoughts of certain foods seen in imaging studies of BED
participants, as well as the subsequent increase in NPY and Ghrelin, treatment that focuses on
types of food may in fact play a part in the initiation of the binge cycle (Mathes et al., 2009).
Appetite monitoring has the participant identify the frequency of feeding, feelings of fullness,
and emotional responses to the process of feeding, whereas other approaches to the treatment of
BERD, such as CBT-E, focus instead on monitoring the type of food, the location of feeding, and
the thoughts associated with feeding. Additionally, moderate consumption of food is the focus of
AAT, with the intent to return the participant to intuitive eating patterns. This treatment
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discourages labeling foods as good or bad and educates the participants on the importance and
function of all types of foods to de-stigmatize high fat and sugary foods, and in turn integrate
these into normal feeding (Craighead, 2006).
Another recommended approach to treating BERD is prescriptive eating, a common
treatment for eating disorders in inpatient settings that is rarely implemented in outpatient
treatment. Prescriptive eating encourages a patient to adhere to a meal plan that designates the
consumption of meals at specific times each day. The meal plan includes a balance of the
necessary food groups and entails encouraging the participant to measure their food intake to
ensure caloric restriction is not a factor. An issue with most prescriptive eating approaches is that
food is the focus of this intervention. Research has shown treatment focused on food is less
desirable by BN populations versus treatment which focuses on the physical sensations of satiety
rather than food intake and thus should be avoided (Dicker & Wilcoxon, 2004). Prescriptive
eating focuses on eating episodes based on feelings of satiety. These types of treatments may
prove more useful in the treatment of BERD due to a heightened neurological response to the
hedonic properties of food in this population when compared with other eating disorders (Arana
et al., 2003; Zhang, et al., 2011). For example, a participant is encouraged to eat from all food
groups, limiting groups which cause a spike in the reward centers of the brain such as sugary and
fatty-foods and balance these with foods with higher protein and fiber. The participant is then
encouraged to focus on foods that leave them feeling satisfied longer and with more energy. By
learning to pay attention to their body’s response to foods and learning to re-label food, not as
good or bad, but rather helpful and not helpful, they can begin to focus on the act of eating as
nourishing rather than distressing. Furthermore, prescriptive eating encourages an individual to
consume five to six meals throughout the day rather than three large meals. The regimented and
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mindful approach to eating of AAT combined with the regularity of prescriptive eating may help
to weaken the neural pathways associated with overeating and strengthens those related to the
frequent consumption of smaller meals, thus breaking the habit of mindless and impulsive eating
that often accompanies BERD (Craighead, 2006). In addition to frequent consumption of meals,
this hybrid approach to eating also asks participants to slow the pace of their meal consumption.
Obesity studies have shown that slow and paced eating may manage the release of NPY and
Ghrelin to prevent overeating, while allowing the individual to attend to feelings of satiety
(Galhardo et al., 2012).
Despite the utility of appetite awareness and prescriptive eating for all forms of eating
disorders, there are additional considerations which may adversely impact long-term recovery
from BERD, some of which may be exacerbated in a transdiagnostic setting. For example, SCH
of eating disorders suggests the competitiveness of eating disorders triggers symptoms of the
disorders due to shame and negative self-concept (Faer et al., 2005). In AN, this presents as
caloric restriction whereas in BED, an increase in depression and self-criticism results in an
increase in frequency of binge eating (Nettersheim, et al., 2018). Additionally, when in an
environment in which caloric restriction is present, an individual with BERD may also engage in
restrictive behaviors. Studies suggest the social influences of eating patterns return the patient
with a BERD to the binge-restriction cycle, thus maintaining the disorder. Some such influences
may include body shaming, social effects on eating patterns, and sensory association of habitual
eating; three factors that vary greatly between BERD and other eating disorders. For instance,
while both AN and BERD patients experience habitual responses to eating, an individual with
BERD experiences an increase in the reward center of the brain in anticipation of food whereas
individuals with AN experience an anxiogenic response relieved by food restriction (Kaye &
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Bailer, 2011). Additionally, restrictive behaviors are encouraged by weight stigma ideals and
enforced by medical constructs that emphasize weight-normative health, whereas overeating is
discouraged and shamed by medical providers and thin-body idealists alike (Tylka et al., 2014).
The overt nature of binge eating results in social isolation, secretive eating, and increased
guilt and shame in the BERD populations (Fairburn, 2008). This suggests another area for
intervention lies in challenging weight stigma and body idealism and encouraging healthy
lifestyle changes that do not focus on weight. An approach that already encourages these changes
is called Health at Every Size (HAES). The premise of the HAES concept is that body size and
shape does not correlate with health and a shift in the approach to weight management should be
made to discourage the stigma that thin means healthy (Robinson, 2005). If this altered approach
to health is presented in a disorder specific forum, weight-inclusive practices can be tailored to
meet the specific needs of the participants and psychoeducation can be provided in a more
meaningful way.
Limitations
Some limitations for this proposal should be noted. Though the existing research pertaining to
BERD demonstrates many strong biological similarities between disorders with a binge eating
component, we were unable to find any research that focused solely on binge eating behaviors as
inclusion criteria. Current research commonly examines the biology of BN or BED compared
with that of AN or a control. For the purpose of this proposal, similarities among these disorders
were inferred; however, further research to ensure that all eating disorders with a binge eating
component are more biologically similar than not may be beneficial. Furthermore, to date,
research to support the efficacy of a program that integrates elements of AAT, CBT-E, and
prescriptive eating in a BERD specific group setting has not been conducted. Though various
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studies support the use of these approaches in treating BERD independently, the efficacy of an
amalgamated approach should be tested to determine if greater long-term recovery from BERD
and/or decreased crossover rates between eating disorders can be achieved.
Conclusion
In conclusion, AAT and CBT-E, though effective, are not without shortcomings in
relation to the treatment of BERD. Prescriptive eating approaches and CBT-E, as stand-alone
treatments, fail to address the specific psychological and biological processes that maintain binge
eating behaviors. An amalgamation of these treatment approaches delivered in a disorder specific
setting may better target the biological processes which work to maintain BERD. By addressing
these disorders as unique feeding and eating disorders with distinctive biological processes,
clinicians can provide education and effective interventions to increase the successful
management of these disorders and minimize the effects of group influences associated with
transdiagnostic treatment of eating disorders (Ashmore, et al., 2008).
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